LIFTING MAGNET 
FIELD OF THE INVENTION 

Th.e present invention relates to a Lifting magnet ; 
5 ami more particularly, to a lifting siaqaer. employ.; ng a 
permanent magnet to carry a steel plate or the like. 
BACKGROUND ART 

G f\ . .=> . 3 c t ! .-ri! a , .15-* 1 5.5 ;;k " 

\0 and a stationary magnet placed on inner opposite sides of 
the housing ro correspondence with the rotary magnet., so 

1 '13 5 Jf t < + i 

the rotary magnet is rotated in a first direction and 
allows the same magnetic poles of the rotary and 

15 stationary magnets to face each other, but the attractive 
magnetic force is canceled when the rotary magnet is 
rotated In. a second direction and allows the dif f erent 
sag , s fit rotary and s! a >naig o p;et.s to 

face each other . Thus., the lifting magnet is installed in 

20 a carrier such as a crane, etc. to lift and carry a heavy 
steel plate using the magnetic force. 

Such a lifting magnet: is disclosed .in Korean Patent 
Pufol i cation No. 19 98-72201. 

it conventional lifting magnet comprises a pinion 
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operating unit, and engaged with the pinion, wherein the 
operation unit moves up and down through the middle inside 
1 of the housing. Therefore, when the operating in moves 
up or down, the rotary magnet is rotated along with the 
i < < - t ) T *" "> 

i \ « ^ it. i \ t i ) ^ + r ex< and oan< 

the attractive magnetic force. 

10 t * t i 'i U ? raacp x it loose 

separate connecting rod placed in the middle of the 
rotational shaft and allowing the pinion to rotate en its 
axis against the rotational shaft when the operating unit, 
moves down; and a cylindrical body formed integrally with 

IS the pinion and placed on the connecting rod with a hearing. 
Here, the cylindrical body comprises therein a .locking 
part having a resilient piece; a cam body to be locked to 
the locking part; ana a disc formed integrally with the 
cam body, which are respectively arranged in consideration 

2h or a rotating direction of the rotational shaft. Further, 
a magnetic pole holding disc having a ratchet: shape, 
coat ex wild steppe , is provided It; art end oi the 

However, in cOe conventional lifting magnet, when the 
Appikako No, HhShPXP ><v >> . c. Ni vv\ > < V 
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ii.fti.ug magnet: is connected to line crane and moves up from 

< j and 

the attractive magnetic force is set to fae turned off, the 
operating unit first mover up doe to the lifting xreajnet ' s 
5 own weight arc. at the same time the attractive magnetic 
force becomes turned on, so theu various foreign materials 
around, the lifting magnet are attached to the rifting 
" s ' v i ; che? ! r> i s a f i i $ , at " apu t : fore < < < 

10 carry the steel prate. Particularly, f he attractive 
magnetic force can be set to be turned on/off only when 

user to correctly determine the state of the lifting 
magnet and to carry the steel plate. 

15"; Farther, in the case where the attractive magnetic 

force is set to be turned on, because the same magnetic 
pedes of the rotary magnet and the stationary magnet face 
to each other, a strong repulsive force is exerted between 
the rotary magnet ami the stationary magnet and antes the 

30 rotary magnet tend to rotate with respect to the 
rotational shaft to turn off the attractive magnetic force, 

with the reck. However, rove regard to the second 
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direction, the free rotation of the rotational shaft: is 
x . ^ i I u is that 

the attractive magnetic force is unstably kept, thereby 
threatening sa f'evry of a v;orh:er, 

Further, toe stopper is used for two incompatible 
purposes of not only smoothly rotating she pinion while 
tine rack: moves up hat also * c i the pinion 

from rotating when the attractive magnetic force is set so 
be turned on, so that it is not easy to secure the 
operations of the stopper. Also, because the stopper is 
exposed to the outside, the stopper may be easily re i eased 

collision with an obstacle while the steel plate is lifted 
and carried by the lifting magnet installed in the crane, 
so that the steel plate is likely to be detached from the 
lifting magnet and fall, 

i } ol so is 

eccentrically formed with regard to that of the stationary 
magnet ; so that the attractive magnetic force of the 

<<o v j < 'v t. * e ac v magnet; 

force is in the on state. Further, the attractive magnetic 
force is cot completely turned off and remains in the 
riff. lug magnet even though the attractive magnetic torce 
is in the off state, so that foreign materials as well as 
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i e i pi n hed to the lilting f t g a i , 

i * and 

causing risk in safety, 

DISCLOSURE OF INVENTION 
5 Accordingly, it: .is an aspect: of the present invention 

to * * - % " ' - n and 

off states of aii attractive magnetic force and 
conveniently perforce lilting and carrying operations. 

The foregoing and other aspects or the present 
su invention are achieved by providing a lifting magnet 
comprising a housing; a rotary magnet unit rotatably 
accomodated in she housing and comprising a pair of 
per ma soot magnets having opposite magnetic poles and a 
rotational start; as > jnet i copi • a 

V> j i t 4 nding the rotary tnag 

vV i v u \ v-u > „ ; » , * u" i 1 o ii : unit, 
and determining a. magnetisation state and a 
v v i to rotated positions of 

the rotary magnet unit, the lifting magnet r archer 
20 i i e r o to t i ona 1 sha f t ; a 

> v i t i 1 1 ' \i tin 

* e) com t inc a 

toothed rack portion to be engaged with tie: ovo.on, m.ov i rg 
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up >wn within the lifting stroke snd ox xx n the 

> N t v < i ■ :, a x \ id poin 

and set tin de-rag net irat i on state at a bottom dead point; 
a N \* a * i the 

S slider; a locking unit provided in the other of the socket 
and the slider, comprising a locker to be looked to and 
released from the locking part, and moving both, the socket 
and the slider up and down in the state that the looker is 
looked to the locking part; and a looking unit driver 

H) alternately driving the locking unit to release the looker 
t r a e la j part a ng opt j i the 

socket, and to lock the locker to the looking part at a 
second moving operation of the socket. 

According to another aspect or the present Invention, 

hi the locking anit driver comprises an elastic unit provided 
to slide in a direction transverse to the moving direction 
of =t } i t t e 

to the rocking unit to make the locker of the locking unit 
be > ► - i a * ^ v f the 

20 i * 1 's . u c <. c } o a 

U t m i * \ < 

toward tae locking part and a releasing position allowing 
the locking unit to move toward the locking part, and 
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contacting and separating from the locking unit, wherein 
the latch is placed on the latching position when the 
cocker first moves up and second moves down, and the latch 
is placed on the releasing position when the socket: first 
5 moves down and second, moves up. 

According so aeosher aspect or she present, invention, 
the locking unit driver corf-prises a latch elastic unit 
exerting a predetermined elastic force to place the latch 
on tin latching p sit Ion; md a pu h< pi ;s; mg the Latch 
h) to piece the letch on the releasing position according as 
she socket moves down in she state that the locker is 
released from the locking part. 

According to another aspect of she present invention, 
the lifting magnet further comprises a project ion 

comprising a stopper to stop the projection and to limit 
the c 3 « upied tx the 

housing, arm supporting she socket so move up and down. 

According to a setter aspect of the present .invent 1 on , 
20 s „ ; v s- ' «. (. s i ,? Cvcut uvdt \\ i> 

coupled to the socket case, and coupling the socket with 
she scute; esse to p /ere , ic m n-.ei trom moving -op cut 
of the socket case. 
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According to another aspect of. the present invention, 

the lilting magnet: run Cher comprises at least one idle 

gear provided, between the pinion and the slider, rotated 

< nno f x o - - ' i i ' - 1 n, rc . en 

according as the slider moves up and down, and 

transferring a rotational force to the pinion. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is an exploded perspective view of a 1. firing 
magnet according Co an embodiment of. Che present 
indentions 

lifting magnet in FIG. 1; 

FIG. < is a front sectional view of the lifting 
magnet in FIG, 2; 

FIG, 4 is a plan sectional view of the .lifting magnet 

FIG, 5 is a sectional view of the lifting magnet in 
FIG , :p taken along line V V; 

FIGS , 6 A through BE are side sectional views showing 
I 5 ^ „ i v. i \ v > i t an 

*. • - n G ' 1 , ■■ , ,c e ' on 

FIGS, 7 a through 7E arc cross sectional views showing 
operations of a latch and a pusher provided in the lifting 
magnet according c o an embodiment of the present 
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invent ion; and 

according to smother embodiment of. the present invention, 
MODES FOR CltRRriNG OUT THE INVENTION 
;» d-u - u v . ^ t > - - - - r 

s ^ f =< rt ^ ^ n-> 

drawings . 

As showr; u; FIGS . i through 5, a lifting magnet 1 
according to * enuuodimenv of the presort invent ton has a 

10 housing 10 comprising a pair of .lateral walla 10a, and an 
upper plate iCb and a lower plate 10c to respectively 
close an upper opening and a lower opening formed by the 
lateral wails 10a. Preferably, the lateral wal Is 10a, the 
upper plate 10b ; and the lower plate 10c axe made of 

it nonmagnetic materials?. 

Tie? housing 10 comprises a pair of magnet housings 13 
to i P..e ota ry magnet 25 arid a tati m x g rtag ;el 

2?; and a driving unit hcusiag 15 placed between the pair 
of t < 5 a ^ v n 1 s ) a 

20 rack toothed portion 40 of a slider 41 (to be described 
later) tor driving the rotary magnet 20 to rotate, 

i £ s o | i l i i - K 

eras t - 3 nd , ? iri ring toil tents Lug 15 . 
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plurality of. magnetic partition walls 19 therein at 

i ion wail s 1 9 

are toi part sr-d »ek a 

no:up.a«aetie plate (now shown} disposed along the center of 

the tj ill ^ne tie parti t 19 

aoi In oppoait jsb c e i > 1 sing;- 13 
for a easing shape together with the pair of lateral walls 

Meanwhile, the plurality or rotary magnets 2S, which 
comprises a pair of permanent magnets having a 
semicircular shape and separately inserted m a 
nonmagnetic cylindrical body 23 coupled by a. key 21 to the 
rotational shaft 1? penetrating the center of the magnet 
housing hi, .is re tats hi y inserted between the respective 
magnetic partition walls 19. Further, Inside the lateral 
wains 10a of the magnet housing 13 frontward and backward 
no ' 1 1 ! , s > N ps , \ . a { ht 

or i i t -* -> t 25 

and opposite to each other across the rotary magnet 25, 
and the pluraiity of stationary magnets 27 fastened 



according to rotated tor is: ions of the rotary magnet 
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same magnet ic poles of the rotary magnet 25 and the 

magnetising the magnetic place IS, That la., the magnetic 
plate 19 is magnetized., so that an attractive magnetic 
f or ce is everted through a bet tort; of the magnet he-using 13 
Thus, the attractive magnetic force of the lifting magna;: 
1 is in an on state. 

On the other hand, when the rotary magnet 25 la 
rotated Integrally with the rotational shaft 17 in a 
se: tad Ire ion, iiff.1 gneti po ?s a Ch t:ot - 1 

magnet 2 6 and the stationary magnet 2? are faced each 
cither, so that: the magnetic plate 19 is not magnetized. 
That is, the magnetic plate 19 is demagnetised, so that 
the ■ vm? magnet tores sue; ted * t c n tin magnet 

housing 13 is canceled oat. Thus, the attractive magnetic 
force of the lift. rug magnet 1 is in an off. state, 

Meanwhile, the driving unit housing 15 accommodates 
thex-ein the pinion hi coupled with the rotational shaft 17. 

the upper plate 10b, and. she rover 3 1 is formed with a. 
w * a. * I . , * p i N l n- 
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33a, a bolt 35 is fastened to the Tacmerj c partition wall 
IS d the n;agnet he us i ;: :: ■ 3 , ;.; that the rover -O is 
coupled to the upper plate 10b of the housing 10. Also, 
the <. - s » v \;rv > i . n v i; o h K ' 3? 

^ i t -i 1 t: > - - 5 e 3 i 

fro;;; the driving unit housing 15. 

^ a - < c t 5 c. 

lifting stroke, i.e., between a too dead point and a 
i a 3 pc i L rht B.1 idei | rotates tju Sip.j 31, 
thereby the rotary magnet 25 and the stationary magnet 27 
uo be in the -T-agnetixauion state at the top dead point and 
to be in the demagnetisation state at the bottom dead 
point. The slider 41 comprises a slider body 43 formed 
with a frame insertion portion 44 to which a latch frame 
79 (to be described later) is inserted therein? and the 
.rack toothed portion 49 loiigitudinaliy extending from one 
end of the slider body 43, inserted in the driving unit 
housing 15 through the slider through ho.! e 37 of the cover 
33, and rotating the pinion 31 to rotate the rotary magnet 
23 in the magnet housing 13. 

In an tipper portion of the slide::- body 4.3 of the 
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In an dipper portion of: the cover 33 is provided with 
a =. N > , >. 3 

i 1-5 s oke ■ , e hett en t ov asa oiru vo, a 
if; bottom dead point with respect', to the housing 10. The 
=s : i u * < t r } < ^ m r - n 

and formed with a slider insertion portion 53 therein to 
which the slider 4 1 is inserted. Further, a. pair of 
projections 5 5 protrudes from .lower opposite outer walls 

In an upper inside wall of the socket 51 is out. and 
formed a locking part 57 to which a locker 6 la of the 
locking unit 61 (to he described later) is locked. 
According to an embodiment of the present invention,, the 
15 locking part S? is recessed at a predetermined depth in a 
direction perpendicular to a covins direction of the 
socket S3 . 

The locking unit 61 comprises the locker 61a locked 
to and released r.rom the locking part 57, allows the 
20 i, i and x ^ i to - U eqra e move x v o down, 

in the state that the locker 61a is looked to the locking 
part 57 and is retractable' and protractedly supported in 
t s * th ouyb hole 41 ;>f i u ts 

O I \ \ O O U) i > ^ n 1 - \ H 



A.Oxr.c tbeke No. SWO-0036 



iiSHiS ii s; ! l i I) R'A'i SON 

(mean x erskjfi > 

14 

- s . N * f ' ^ \ o 5 i S ' the 

v \ » C ~> ^ 1 C <- N 1 1 K ^* 

SI or lock the locker 61a to the locking part 57 at a 
second moving operation. 
5 The ice: Ring un; t driver comprises an elastic unit 72 

exerting a predetermined elastic force on the locking unit 
61 co make the locker 61a to the locking part 57; and a 
latch 7 5 resisting the elastic force of the elastic unit 
N i ^al ,"i : \ m 1 -;' •> a " > i <s<\0 no 

10 coc looking an.it 6 1 from moving toward the locking part 57 
and a releasing position allowing the locking unit 51 to 
move toward she locking part 67, and contacting and 
separating from the looking unit 81. 

The elastic unit 72 is provided to slide in a 

IB direction transverse so the moving direction of the socket 
51.. and exerts a predetermined elastic force to the 
locking unit 61 so as to lock the locker Sla to the 
.looking pant 57 in the case of the second reeving operation 
of the socket 51. Toe elastic unit 72 is supported by a 

20 pin 73 on an. end portion opposite to the locker Sla of the 
looking unit 61 . 

7.9 at a predetermined angle, wherein the .latch frame 75 is 
verticaiiy precluding from the upper peat, fo.n of the cover 
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33. ^ I "3 * i _ .n. . * .by 

a 1st. oh elastic unit 78; and a second end* i.e., a free 
end formed 3. I { i ' t m 1 ; i p \ I n N s 

side;? thereof. Preferably, the locking uxri t: 6 1 ia formed 
with a contaet groove 63 cot by a predetermined length 
along a moving direction thereof, so that the free end of 
the latch 75 can contact the contact groove 63. 

a e t > } 

elastic force to place the latch 7 5 on the latching 
position, that is, to make the latch 75 contact the 
locking unit 61 and prevent the locking unit 61 froni 
sieving toward the locking part .57. 

Further, the locking unit driver comprises a pusher 
81 to press the latch 75, thereby placing the latch. 75 on 
the releasing position according as the socket 51. moves 
down in the etate that the locker ilia is released from the 
locking part 57, that is, moving the locking unit 61 
toward the looking parr 57 by spacing out the .latch 75 
from the locking unit 61. The pusher 81 is fastened onto 
the upper opposite inner wails of the socket. 51 through, a 
pusher coup, I ing hole 8 3 and a bolt 85, and pushes the 
switch pin 11 of the latch 75 downward when the socket 51 
moves eown ; thereby spacing out. the latch ?$ iron the 
locking unit 61. 



72 and the latch elastic unit: 78 msy he realised by a flat 
spring, a spiral spring, etc. instead of the coil spring. 

Mearnvhi i.e , the lifting magnet. 1 according to an 
embocimeei. or the present invention further conn rise a 
socket case 9 1 coupled, to the housing 10 and supporting 
the socket 51 to move up and down., inside the socket case 
31 is learned a socket insertion portion .93 to which the 
socket SI. is inserted. In an upper portion of. the socket 
insertion portion 93 is provi.ded with a stopper 95 to stop 
the projection 5S of the socket 51 and prevent the socket 
Si from moving up. Preferably, a hushing §7 is provi.ded in 
an upper inside circumference of the socket insertion part 
93 including the stopper 95, thereby rain in: ting friction 
and noise due to the moving operation of the socket 51. 

Partner, the socket, case 91 comprises a Pel: torn plate 
101 reinforced with a reinforcing plate It to support, the 
weight of the housing 10 coupled to a bottom of the socket 
case 91. and contacting the upper portion of the cover 33. 

a. plurality of through holes J. Ola, and coupled to the 
s ' s r ■> v \ the 
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oug ■: he bottom plate 101 arid the coupling 

i 1 1 ^ -> t r. t plate 1! in ordei 

to insert the socket bl in the socket insertion portion 93. 

Fur trier, in the upper portion of the socket case 91 
is provided $ p i 1 > i •>? a 

ring 113. The pulling -up unit 111 is coupled to the socket 
51 by a fastening bolt 117 passing through a fa a ten rag 
hole 1.15a termed on a bet t orn. 115 of the pulling- up unit 
111 ana the a coupling hole 51a formed on a cop of thru 
socket 51 . 

eteoodivrrert of the present invention further comprises a 
first idle gear 121 and a second idle gear 125 provided 
between, the rack soothed portion 4 9 of the slider 41 and 
the pinion 31, rotated while being engaged with the rack 
toothed per tier; 4 9 according a a the slider 41 moves up and 
down, and trans f erring its rotational force to the pinion 
31, 

The first idle gear 121 is ret archly provided in the 
itch frank and en iged vita th act u he pc ion 

and engaged with the pinion 31 and the first idle gear .121. 
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; - e of the slider <ii ca, <, the 

. , ; 0 , , v ^ - " N - : th N 

rotational shaft. 17 connected to the pinion :il can be 
rotated at an angle of 1B0 degree by rotating the 
respective idle gears 12 1 and 125 without a separate space 
for the rnoving operation of the slider 41 between the 
pinion 31 and the lower plate 10c of the driving uxut 
hen a bag IS. 

Farther.. the 1 i ftbng magnet 1 according to an 
ear, bran, tf bra pi ss ^ v nve:t n nnaprisa c band 
ratatably coupled to the secret case 31, surrounding the 

with the socket case 91 to prevent the socket 51 from 
moving up oat of the socket case 91, Here, the band 131 is 

In the siiearnvhile, reference numerals 121a and 12 5 a 
indicate gear shafts. 

With this configuration, the lifting magnet 1 
acccaa'rog fa an erdeod laent of the present invention 
operates as follows. 

First... as shown in FIG . 6 A. the attractive magnetic 

1 e lifting [ \ s u an i \ 

state., the rack; toothed portion 49 of. thai: slider 41 is 
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moved clown onto the bottom of the housing 10 through the 

time looking un ^ > etween r.h« i s i 

43 of the slider 41 is pushed by the latch 75 right ward 
(wish respect to FIG, 6A t the convenience of 
description) . That is, the J. at oh 75 in placed on the. 
latching position and the locker 61a is released from the 
locking part 57. Further, as shown in PIG. 7 a . the switch 
pin the iat t ; ted et.ween tl pa: of 

plainer 81. 

Meanwhile, the locking unit 51 is movable toward the 

elastic unit 73 pulling the latoh 75 and the elastic force 
of the elastic unit 72 eiasticaily supporting the locking 
unit 6.1 > However, in the state shown in FIG . SA, because 
the locking unit 61 is supported at two points between the 
supporters 4 5 of the slider 41, and the free end of the 
latch 7 5 cannot rotate in an upward direction with respect 
to he i ee.U coupled point i. .e, i Loft we rd direction 
{■with respect to FLO. ;-A for the convenience ot 
description; , the locking unit 51 is prevented, from being 

In. this state, the ring 113 is connected to a 
't!p> t -tv such us a no: tot a crane, etc, through 
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a rope or the like, and then the lifting magnet .1 is first 

•integrally connected to tee pull lag -up unit 111 is lifted 
up together with the pulling --up unit III due to the 
lifttng o e ecu vucight. hov/seto, f h sitder 41 being 
one locked to the socket 51 is maintained us it does not 

f • o t i c t s , < > < a iv 

magnetic force of the lifting magnet 1. At this time, as 

position, and et the same time the switch pin 77 of the 
latch ?$ is spaced from the pair of pushers 81 of the 
socket 51. 

■J- r r n 

pulling -up unit 111 continuously moves up., so that the 
projection 55 of the socket SI. is stopped by the stopper 
95 of the socket case 91, Then, the pulling -up unit 111, 
the socket case 91 including the socket 51 and the slider 
41, and the housing 10 placed under the socket ease 91 are 
ail. ip ereb f t inn u? i i net 1 . 

Thus, the lifted lofting magnet 1 is moved over the steel 
plate to be carried, and then put. on the steel plate. 

When the lifting magnet 1 is cut on the steel plate 

plate, and then the socket 51 together such the pulling -up 
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snow.s xn. r.;.o . s L . A.;:. tnss terse, wnise t;ne socket Si moves 
down, s: he pusher 81 presses the switch pin 77 of the latch 
75 dee/award as shewn in FIGS . - ?C through 7E, thereby 
rota clog the latch 7S supporting the locking unit 61 
downward . 

Thus, when the latch 75 is rotated downward by the 
pusher 81, the latch 7 5 is placed on the releasing 
hat s, ; te tu »nd of the latch 75 is 
re its coo. from the contact: groove 63 oi; the locking unit 6.1, 
eieas - the locking u«ii 61 from the locked 

locking unit 61 is placed outsi.de the slider 41 through 
the locking unit through hole 47 of the supporter 4 5 by 
the elastic ioree of: the elastic unit 72b thereby being 
locked to the locking part- 57 of. the socket 51. 

There after she lifting magnet 1 is put on the steel 
plate in the state that the locker 61a of the locking unit 
61 is locked to the locking part 77, when the lifting 
•erg c t 1 is seco:s :;k ed a bp the tarrying apparatus such 
as the ho. I st or the crane, the pulling- up unit 11 and the 

of the locking unit 61 is locked to the locking part 57 in 
the state that the latch '75 is released front the locking 
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- 61, i.e., i che state that the latch ! is placed on 
the releasing -position . There tore , as shown in FIG. 6D,. 
the pinlling-up unit ill., t he socket 51 and the slider 41 
ere all moved up, 
5 According as the socxsr: - and the slider . are ail 

moved up, the first; idle gear 121 and the second idle gear 
125 engaged with the rack toothed portion 4S of the slider 
41 are rotated, bo that the pinion 31 connected to the 

K) rotated by an angle or 130 degree when the projection 55 
is stopped by the stopper 95 ox the socket case 91., that 
is, at the top dead point of the lifting stroke. Therefore, 
r'nc f » the 

stationary magnet 27 are faced to each other, thereby 

hi entering a magnetisation state. That is, the attractive 
magnetic force is exerted from the magnet housing 13, so 
that th f is in tb sta 

se tisa » 3 t t ta 

of the lifting magnet 1 is set as the on state, the steel 

20 \ it t k r t ia 

< h v 5 > ousing 13 t h ta c t .1 

< - o (. *■ c N _ ^- i ^ ~ ^ j - ^ i v mo 13. 
i x 1 t i j ste plate ai < ^ up b ic >n c 

apparatus, so that it is possible to carry the steel plate 
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Lifting : -gns. " ^ the desired ] act he Lift ;g mmanet 
i. together with the steel plate moves down. Then, the 
steel plate is first put: on the ground, and then the 
socket 51 together wish the slider 41 second, moves down 
along the socket case 91, At: this time, because the free 
end of the latch 75 is in the leftward rotated state by 
she latch elastic unit 78, the switch pin 77 of the latch 
75 is: not pressed by the pusher Si and only the tree end 
of the latch 75 is accommodated in the contract groove 63 

allowing tine latch 75 to support the locking unit 61, That 
is. the .Latch 75 is placed on the latching position. 

According as the socket 51 together with the slicker 
41 second moves down, the rack toothed portion 45? of the 
> O * ■> ,^ » -> } 12 5 

and trse pinion 31 in an opposite direction to the rotated 
direction of when .it is second moved up. Therefore, 
ace seed an > the socket „ together with the slider 41 
vn , ti hot t< t t , St te pi j- up 

unit t f t v s t •.. ! case 31, 

so coat the rato: toothed portion 4 7 of she slider 4.1 moves 
down tc, the .Lower plate 10c of toe hous.Lng 10 as shown in 
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abate 1? by an angle of ).B0 degree .in the opposite 
direction to the rotated direction, of when it moves op. 
Therefore, the d.l.f: f erent. magnetic poles of the rotary 
magnet 25 era; the stationary magnet. 27 are faced to each 
other at the bottom dead point, thereby entering the 
demagnetisation state. That is, the attractive magnetic 
force is ran: exerted iron the magnet, hens ice 13, so that 
the lifting magnet 1 is returned to the off state. 

In this state, when the lifting magnet 1 is moved up 
by the carrying apparatus, only the socket 51 connected to 

not move up like the initial state of the lifting magnet I, 
so that the attractive magnetic force of the lifting 
magnet. 1 it: kept being turned off, thereby separating the 
lifting magnet I from the steel plate. !h.kew;.se, carrying 
the steel plate can be c en U nanus! y performed by operating 
the ! mac « s ted from steel plate in the 

above" described order, Further, when carrying the steel 
plate is completed, trie lifting magnet 3 Is put on the 
ground, and only the socket 51 and the slider 41 are moved 

state as so-: v.- ia FlOb % \ this time, the band 131 



A tome ; r 



Dock:-:- CO SWG-OOnl 



sPiiSMiin . U-.i A HON 
icivitfi version^ 



preferably surrounds a predstsreined area of the upper 

the socket; case 91, thereby preventing the socket 51 from 
moving up oat of Che socket esse 91, 

131 and' ,125 Is provided her. ween the pinion. HI and the reck 
toothed portion 4 9 or' the slider 41. Alternatively, the 
pinion and the rack toothed portion may he directly 
connected to each other as shown in FIG. 8. 

k-:n bovi 1 ! i f t 

to an. en&o'&imenc of the present invention,, only the socket 
mavT«a up and the attractive magnetic force is kept being 
turned off when the lifting magnet moves up from the 
initial off state of the attractive magnetic force; both 
the socket and the slider are moved up .and the attractive 
magnetic foroe is set as the on state when the lilting 
magnet moves up again in the state that the lifting magnet 
is put on the steel plate to he carried; both the socket 
ami ; > - i tic force 

is set as the off state when she lighting magnet together 
with, the steel plate moves down; and only the socket moves 
up and the attractive magnetic force is kept being turned 
off when rioe iiitinq ma 9 net coves no again., so chat the on 
and .is 
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SUBST!'!(. ; TK SPECIFICATION 
(clean verckwi) 

it 5.n t rol ie 5 'i y the steel plate 

thereby efficiently arid easily peri ormi rig the carrying 



Further, when > , lifting magnet moves > from the 
5 initial state that the attractive magnetic force is set as 
the off state arid the lifting magnet is put on the ground, 
the attractive magnetic force is not directly set as the 
on state, so that the magnet housing .is prevented from 
foreign materials attaching thereto colore lifting the 
10 steel plate. Thus, t he operation for lifting and carrying 
the steel plate is stably performed, and a worker is 
protected from risk in safety. 

Further, the on and off: states of the attractive 
magnetic force are correctly set, so that the rotational 
IP shaft and the rotary magnet are not swayed in the state 
that the attractive magnetic force is set as the on. state,, 
i to b> stabi; keeping th; on state of the vttractiv( 
magnetic force. 

In the foregoing embodiment, the looking part is 
20 provided in toe socket, and the locking unit is provided 
to the slider. Ai ter oat i ve ly , the locking parr, may be 
provided in the locking unit, and at the same time, the 
looking unit may be provided in the socket. 

In the foregoing embodiment, one lifting magnet is 
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tsed to . 1 ^ >q ind :arx ir;g the steel ? late 
.Alternatively; a plurality of connectors such as a shackle 
t ipled to , * e u i eetior haped 

i v s v s - f t: icy osgg re log an 

5 aobodioant of the ; ; * - > . invent ion. o. be connected to 
each connector, and the H • sect ion shaped steel or the 
f t ornet ar< ^ i f by 

the carrying apparatus such as the crane, so that the 

10 portion of the H - section shaped steel or the si: eel bar can 
he operated, at the same time, thereby easily carrying the 
large sized steel plate that is difficult to he lifted and 

As described above, the present invention provides a 
IS lifting magnet, in which, on and off states of an 
attractive magnetic force is stably kept, and lifting and 
carrying operations are conveniently performed. 



